Une traduction en français de ce résumé figure à la fin de l'article. Al final del artículo se facilita una traducción al español. ‫اﻟﺘﺮﺟﻤﺔ‬ ‫اﻟﻌﺮﺑﻴﺔ‬ ‫ﻟەذە‬ ‫اﻟﺨﻼﺻﺔ‬ ‫ﻓﻲ‬ ‫ﻧەاﻳﺔ‬ ‫اﻟﻨﺺ‬ ‫اﻟﻜﺎﻣﻞ‬ ‫ﻟەذە‬ ‫.اﻟﻤﻘﺎﻟﺔ‬
Introduction
Since 2003, there has been unprecedented global investment in delivering antiretroviral therapy (ART) for HIV infection to populations in resource-poor countries. The benefit of ART to an individual with advanced HIV infection is well established, [1] [2] [3] [4] [5] and programmes for its widespread introductionl 6 can reduce the substantial increase in HIVrelated adult mortality 7, 8 that has occurred as the HIV pandemic has developed. The effect of ART roll-out can be measured in many ways -treatment coverage, behaviour change, the emergence of resistance, etc. 9,10 -but ultimately changes in population mortality are the most important measurable effect. In particular, national governments and international agencies faced with limited resources and competing demands need scientifically robust estimates of the potential effect at the population level of making a huge investment in ART roll-out.
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South Africa has over 5.5 million HIV-infected individuals and 14% of the world's HIV+ population. 8 The HIV pandemic is estimated to have reduced life expectancy in the country by about 13 years, from 64 in 1990 to 51 in 2005. 12 The northern province of KwaZulu-Natal carries the greatest burden of infection, with an estimated 12 1.54 million HIV+ residents, which is more than the combined total of HIV+ people in Botswana and Uganda.
We composed an open cohort within an ongoing demographic surveillance system to investigate adult all-cause and HIV-related mortality trends in 2000-2006 in a population serviced by a well-functioning, public-sector ART programme initiated in 2004. 13 
Methods

Study area and population
The Africa Centre for Health and Population Studies hosts a demographic surveillance programme in the district of Umkhanyakude in the province of KwaZulu-Natal, South Africa. 13, 14 Although it is largely rural, the demographic surveillance area (DSA), consisting of 435 square kilometres (km 2 ), also includes a township and periurban informal settlements. Biannual surveillance visits to all homesteads within the DSA were performed by fieldwork teams to record births, deaths and any in-and out-migrations of household members. All household members reported during surveillance visits were followed up, whether or not they were residing in the homestead in subsequent visits. 
Mortality data
All deaths notified in both residents and non-residents were followed up by a verbal autopsy interview 21 conducted an average of 6 months after the person's death by a trained nurse. The closest caregiver of the deceased was interviewed and asked to provide a narrative of the circumstances leading up to the death of the individual and to reply to a checklist of signs and symptoms and a standard structured questionnaire based on the INDEPTH standard questionnaire for verbal autopsies. 22 90% of external out-migrants continued to be followed as non-resident household members. The previously published mortality analysis 20 was restricted to resident deaths and residential exposure only. As a result, the mortality rates given in that article are not directly comparable to those recorded in this one.
We stratified mortality rates by sex and four age groups (< 15, 15-24, 25-49 and > 49 years). The age-group boundaries were chosen to separate groups distinctly different in their rates of HIV infection prevalence, 15 risk of dying from an HIV-related cause and rates of enrolment in the local ART programme. To control for changes in the age composition over time within each stratum, we adjusted mortality rates in the different periods to the stratum-specific age distribution across all periods (using 5-year age groups). The remainder of the analysis was restricted to the 25-49-year-old group, as it had the highest AIDS-related burden of disease and also included the majority of the patients in the ART programme. cohort during the course of each year. Cohort members were lost to follow-up if they ceased to be members of a household after external out-migration. In 90% of the cases, loss to follow-up occurred sometime after out-migration, rather than at the time outmigration took place. Cause-specific age-standardised mortality rates (SMRs) were calculated for (i) communicable, maternal, perinatal, and nutritional conditions (excluding any that were HIV-related); (ii) non-communicable diseases; (iii) injuries; (iv)
HIV-related conditions (AIDS and tuberculosis) and (v) undefined cause.
To compare mortality before and after ART became available (2002−2003 and 2004-2006 , respectively), we calculated the age-standardised mortality rate ratio (SMRR). To obtain the SMRR, the crude mortality rate observed after ART introduction is divided by the rate that would have been expected had the 5-year age group-specific mortality rates remained the same as before ART was introduced. 26 
ART programme
As in the rest of South Africa, 28 Table 2 and   Table 3 ) and from 26. lower-bound estimate of true coverage, although local data suggests that the numbers of people who access care through these channels is small since ART was introduced free of cost in the public sector.
Estimated mortality and ART programme coverage
To estimate HIV-related mortality in people 25-49 years of age in the absence of ART, we assumed that 15% of HIV-infected individuals were eligible for treatment. 29 The relating to ART rollout rates, were not relevant in our case, as we were only interested in overall mortality in the absence of ART.
Sensitivity analysis
To determine if the significant reductions in HIV-related mortality in the period after the ART programme was introduced could be due to misclassification 32 
Discussion
There is evidence the public-sector ART roll-out in rural South Africa is beginning to affect adult population mortality, with an approximate reduction of 22% and 29% in HIV-related mortality rates in women and men, respectively. This reduction occurred in a community with a very high prevalence of HIV infection and high mortality attributable to HIV. 19 Importantly, the longitudinal demographic surveillance system records allcause mortality and cause-specific mortality and provides information about the coverage of the ART roll-out in the population. Because all births, deaths and migrations are recorded, the total population at any given moment is known, and this allows for a precise denominator with which to calculate mortality rates. Because the majority of outmigrants were followed as non-resident household members, the potential effect of any differential out-migration on the reported results was reduced. Further, the cause-specific 
Effect of ART on population mortality
It is highly plausible that the widespread availability of ART has led to the substantial decline in mortality observed in the study population. Not only does the decline show a temporal correspondence with the introduction of ART, but no other major health interventions were introduced in the study area during the same period. As in Malawi, 33 the effect of ART on mortality at the population level was seen soon after ART roll-out and increased with expanding coverage, perhaps because, under current South African government guidelines, 34 patients start treatment later than they should and they experience high mortality both while waiting for ART and after initiating it. 35 Third, the prevalence of HIV infection measured through antenatal surveillance has not declined since the late 1990s, 36 the current population incidence rate of HIV infection is high, 37 and the prevalence of HIV infection in the study community has increased steadily. 16, 17 Thus, it is unlikely that the observed decrease in overall population mortality is the late result of a sudden decline in the incidence of HIV infection.
Furthermore, non-HIV-related mortality did not decline overall, so that our findings cannot be attributed to a general improvement in health and survival due to secular changes.
In the early years of our surveillance, both overall and HIV-associated mortality were still on the rise, as was expected in light of the trend in the HIV epidemic.
According to estimates based on the ASSA2003 AIDS and Demographic model, 12 mortality in KwaZulu-Natal increased sharply after the mid-1990s and levelled off only after 2006, as incidence declined. Contrary to the assumptions in the South Africa model, 12 there is as yet no evidence that incidence is declining 37 in our area, which makes the decrease in mortality even more intriguing.
Although only a small part of one of the districts in the KwaZulu-Natal province was included in this study, the findings should apply on a larger scale: the measured epidemiological distribution of HIV infection 15 and the mortality pattern 19 in this population resemble those for the province as a whole and do not differ much from those observed in other sub-Saharan populations heavily affected by the HIV pandemic. 38 The additional funds received via the PEPFAR initiative allowed for a faster, more comprehensive roll-out of the ART programme in this area, but solely within existing public health facilities and under the operational control of the provincial government's public health services.
Increase in non-HIV-related mortality
A significant increase in non-HIV-related mortality was observed among women after ART became available. Among males, the increase in non-HIV-related mortality during the same period was not statistically significant in the base analysis but became significant in scenario c of the sensitivity analysis. These findings require further analysis but could have several explanations: non-AIDS-related causes could have defined the 41 or the ART programme could have been expanded at the expense of health care in other areas.
Verbal autopsies
Physician-coded verbal autopsies have known limitations, 32 and misclassification could have occurred. However, the sensitivity analysis presented here has shown that even if all deaths from undefined causes and from infectious diseases had been, in reality, percentage is likely to be higher still among tuberculosis patients who die.
Public health and operational aspects of the ART programme
The programme that delivers ART to the study population is administered through the public primary health care facilities of the South African Department of Health. Although it receives support through PEPFAR, the programme is overseen, managed and staffed largely by public sector employees, which ensures operational continuity after cessation of external support. Nevertheless, the sustainability of this large-scale ART programme faces the same challenges as in any developing country: a rapidly increasing need for health workers who can deliver ART, 42 due in part to treatment success; 43 the need to ensure long-term treatment adherence and to retain patients in the programme; 44 the unsolved question of the optimal relationship between ART programmes and the overall health care system. 45 Currently, many of these issues are being addressed in ongoing studies in our community and other sites.
In summary, we have found a substantial fall in population mortality, particularly from HIV-related causes, following the widespread availability of ART in a rural community with a high prevalence of HIV infection and high HIV-related mortality.
However, this should not be a cause for complacency. Although nearly 15% of all HIV- 
